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Abstract of JP6041191 

PURPOSETo provide a new peptide useful as 
a physiological activator, etc., having 
vasodepressor activity, calcium absorption 
promoting activity and antioxidation activity, 
comprising a specific amino acid sequence by 
hydrolyzing animal milk, etc., with lactic acid 
bacteria-producing proteinase. 
CONSTITUTION:Lactic acid bacteria (e.g. 
Lactobacillus helveticus JCM-1,003, etc.) are 
cultured in skimmed milk at pH 6.0, 
centrifuged, collected, extracted with 50 mM 
tris-hydrochloric acid buffer solution (pH 8.0). 
The extracted solution is passed through an 

anion exchange column, the adsorbed material _ 

is eluted with a buffer solution containing 1.0 M A 1 a Tvr PrO SC T 

NaCI to give lactic acid bacteria- producing Ji 1 <* *J L l I v *J v 1 

proteinase. Then, the proteinase is blended 
with a solution of animal milk casein in a 
phosphoric acid buffer solution, reacted at 40 
deg.C for 5 hours and the reaction solution is 
purified by ultrafiltration to give the peptide 
useful as a physiological activator, etc., 
showing at least one of vasodepressor activity, 
calcium absorption promoting activity and 
antioxidation activity. 
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1 

Ri8ftmfc«tt©d>fc< tt> 1 ^©fttt^^-r^aett 
at?*oT, #s4^t Lxmmtommmn 1-23 

[»#« 3 J AK«MBWSttRl««Mfcj§tt 

©4>&< t h 1 ^©«tt£*-r*affitt?f!iT$.-DT. *r 

■tfTTiW»LTft 6*1*^^ HXIi^^ 

y firs****** c tftiMii-rsfifflSfsaij. 

[00 0 1] 

tl£^*, fl-^iiiEfiTffitt. AtRJRffiiigtt 
[0 0 0 2] 

[«£*©&«] ft*. ©±8ffittftsfli$jS 

-r;:£#»&nT^£** miSBa6 1-53216^ 

«. <&I»BB6 1 -5 3 2.1 7<W«B, #&¥3-64 4 
[0 0 0 3] *W>fflhU'/yX 

t«k t a, tin £>nTv>fc^©a*SMK-c*s. 

[0 0 0 4] aSE^li. R«fC*WU IM^nx^f 

onnet £(FEMS Mi crobiologyLetters), 36, 127-131 (198 
6) , Zevac o <=> (Le La i t ) , 68, 393-408 (1988) ] . 

[0 0 0 5] U*»Ltt*i&. WE*«-f>C5ffl(Wttl: 
P9LTIJ, *^Wttj9l*t*<. *J*^^HO*a« 50 
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2 

[0 0 0 6] Sfc«**-g-f h 'J 
[0 0 0 7] 

[0 0 0 8] *%W©9J©BW«, s**%<, a-ssg 

[0 0 0 9] 

©E*J## 1 ~ 1 9 tsttsnsrs /KEJre^fcs 

ns^-rn^©^^ FRtf*©«a*««3*i*. 

[0 0 10] Sfc*56W(CJ:n«, jfllJEEfliTffitt, 

©eai#* i~23 hems n* 7 s / mmm-?mt>i< 

[0 0 11] Xfc*»WK:j;ntf,. *;W>">A»iR{SJl 
«ftfttf£i;Kfl:fitt©'>fc< t fe 1 o©«tt&jSf£JS 
ffilfSijTabcT. W2!lj£#£LT, fc-tfOSAKMS 

[0 0 12] 3Efc*fc*58WfcJ:titf. < t feJtaJE 

x h v v • 7^^xRi;cne.©ig^^e»nt^8<k o 

[0 0 13] 6lT**W*K«cB«fcRWf«. 

[0014] *%?q©^^Ht4, E*«©ea»*» 1 

~ 1 9 ICSJ«Sn573 yKE^JT^^n-5^^ H 
Sfc^fflltLTH ffiKtt, BSK*, U>K 
^©MSt^;KK«, ^x>Kffi, vH>8t. 

[0 0 15] *&BJ©^73 ; F£S?i§-f-5t;:tt, «A« 
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(3) 

3 

[0 0 16] BafBaKM^^Px^^— tftt. «Atf 

BLJ&ift. Briggs liver brothi&Jft, MRSJ&ift, GA 
MttJB. TTYJgift, MGLPJgiSI?*, ¥L&S-ef5B? 

a*. vfs.L<\m&mmm*>mzmmL> 
;i/^^A-f *>**tru >Hg»i£XteMJx-JfiKg 

•J >MMttXtt h U X - WHMmNFKJ: 
TJffiXfiJgfCDEAE — fe7TD-X*5A. VMtiBk 10 

[0017] msMamsL-fuT-^ir-' 

T-^XJCM-5805(Lactococcus lad is JCM-5805)^©^ 

003(Lactobacillus helveticus JCM-1003). 32 YtVf- 
^X-AiM" •U-XX'SW -X#i?-f J 01-1134 (Lactoba 
cillus casei subsp.casei JCM-1134K 7^K/\*fM 

•7 f ;^;i'^*^ -^x^w-x^i^uaxjcm-io 20 

02(Lactobaci 1 lus delbrueckii subsp. bulgaricus JCM- 

XJCM-6123(Leuconostoc lactis JCM-6123)^©D-f a 

*L<li2 5-4 SlCf'T, 3-1 2 ^Ffl^frTff 5 
££#Ti??-5. *fcft£n*?6BP?Ui. S«pH3~4 

MlClKjiBltftitti. Jf*b<li5~4 0'ClCTl 0 
~6 0»FplttttJ-r«.lSS2~5|i«ii9jg'rci:lcJ;0 30 

[0 0 18] m3Lmmm>k-7a7-Ji—VVJ]m>$: 

U 3 0~4 5 , CICT. 1~1 2^fMKJSait. 

T, »MHiU »*L<tt^-7*^Pi l 0 0 0 0-5 

ooo (xomnmmm^fmmmis, stizmimm&jj 
yktu-? h^yy^^m^xmmt^mmz^ri, 
mtottzw&m<»mi\%n 1 - 1 9 icfE8£ns73 

5HCttE^ja©E?iJ#^2 0~2 31CtB«$n-57 
5 / KBB?y?«;b $ H SSIKT -5 z t h 

5. z.<amMmm^n7-Ai— tfi*-t?-f 

2«JtTl : 1 0-1 0 0 0T?»5©*W* 
[0 0 1 9] #»gi!©£JI«ttJWtt. Wffi^^H(l) 

- (23) xtt z. n f, (Djg-g-igjR^n & ©E3g±tf§£ n 
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ft<tt)i-o«Dffift^«ff), *5i^imximsi 
^jI'X-'nj^t-w^x. 5? hrwvx 

X^W-X#if-f » 7^ N/Wl'X-xJV^'f+W 
U-7x^w-XX;w#»j#x, n-fzi/x 
^5 L xRy^ne»©^%*^^«»j:os^an55i 

x\t«7?vm&® MTmif8.%3tm-r) swans 

[0 0 2 0] ttrB#8&j£# 1 tt. Str^©*^ >£¥L& 
MS^Df^-«T»|. »©-rs^xttfi^© 

#2te. HSBoilJL*tr-f ^SSLKBSt^ax^^— 

tf-e»», ifss!-r^^sc<to^ens^x?K©<fi 
tc, K*s©«sie*ff^-r. *6*Hus&fcj:? 

io^e.n^.^x^H©^, s^s©«isxssfft) 

[0 0 2 1] *8W©£Sigtt»C*l»T. 

»i, 2xti3©#wi!i^a. o. i~iooas%, 
#»C0. 5-1 oa*%fr-5©*w*u^. 
[0 0 2 2] **w©*astt?M©jffi#»ffitt. ±izm 

[0 0 2 3] *fg9?©±Sgtt3J©&#S«, *^©¥ 
«. S^lCtOSJfeSjJS. MfB*2WS#l, 2X«3 

2Xti3<£S*Pa:UTl -1 0 0mg/*lkg • 0© 

»l«»lX»43fiD«i*O^^H*fflV»r. JillEEfiTS 
tt*±l»if*»&fctt, WS4{S»lXtt3S:Smt 
l/Tlmg/ftlkg • Ha±T«fflf*©*»ff*l/ 
<. St(IB*X!i^lXf42©<@>!f©^X5 1 H£fflViT, 

»^«Ctt. *»«»lXtt2*ail|ltLT5mg/{»:« 
kg • BfiUTfWBTSOiWfrSL^. 
[0 0 2 4] *»»©±«Jgt8WCtt. MG^tft^a 
^Hc» HJI, T+Xh'JXfCRfJW, S^?PJ^*SE-& 

;i/->^A^©*^v^A<fi^*»ffl-r«©^0*b^. 

[0 0 2 5] 
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5 

[0 0 2 6] 
[0 0 2 7] 

t, 9S*X©R*SL+TpH*6. 0fc«5*ttb, 

(5 9 0ddi©®iRS) 1. OfcUJ^T, ^X>SW" 
HJ#2»* lMX*fllL£flfc:T2 Oftm&ftVtc. 

'A\z 5 o o o nfc 2 0#ra©3&L>#*£fr^*BU 

2 OmUmibfDV^^ A, 50mM3-l"JtDU>S 
HJ ^AJgSrig (pH8. 0) T?ifc#Lfcft, 50m 

Mh'jX-JSK (PH8. 0) £5 0mliig*-T3 7'C 

•e, 3 o#K&ia. ttffli/fc. ooo oewe, 

«-4@tfV»±J||*»2 0 Om 1 (fflttm 
IS) . d©fflttffl&£. fft5mMI?U>y72>f 
h^WK^S (EDTA) . 2 OmMh'JX-*8lSa 
$ (pH7. 8, TE««»D TSMMbUfcDEAE- 
t77D-^*5A (5ml) (CilLfc. *7A$0. 

3 MOlftt h 'J 9 A££tf T Emmm 30ml T?i5fc# 
ft. 1. OMMtb'J!>At*tfTE«Hlil 5ffll 
TiStfJU £©?gftii# (»fflH^) *6»15 0/tg 
ORtKMT'Df^ ^— tf*a«»-^t>©tbT# 
fc. 

[0 0 2 8] ^CtC, 2 OmMffl'J (pH7. 
5) fcJMH,***-* >1 g*±IS»enfcyP7 i -i'^ 

m 50ugtm-&L, 4 0'C7?5B#fflSl£;3-&^ <> -£ 

n-eti©s^ffis i o o o oehe. i oaiajosi^ft, 

18*1-556 (AA« r7KA>T7^UHP-15 
Oj . Efl-^jBEl : #-7-S$>Si 1 0 0 0 0, %±7 j )V 

^/□f-ft-W^f K«)7 0 0mg 0K«J7 
0%) thijy-»»i^fH*!l8 00mg 0K#*5 
8 0%) ^y^H^j&HjS+tc^&tlfco 

[0029] 'A^r%^>ntcij^>^m<^vm^ 

fc. 1 5i*«7 5»h (1»5EE) lZ±m*m>ftM 
*7^FS**Wvf>?^!ilW8:4 (#1 4 Omg/k 
g) U *a^»tJhjE©«iMBfl:*ik«!Lfc. jtaEEM 
Jfctt, #g]iL3*;ifilJE8!]£gS (fffl« Tpe-3 0 
Oj . tA3/Hti'XfAatt SJHK tail- 
c u f f BraMUUEEftlKAfc. IS**H1 fcS-T. 
[0 0 3 0] Hl©IS*«tO*»M^3 t H««, gdtt 
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5 

4lC<fc 0 « 4 ~ 7 EIWftK&^TWSKlfoEteTftffl £ 
[0 0 3 1] 

y (hplc) c±o««L&. k«im& &tt*®m 

£*»l/fc*^A (M&S PACK C-18. 0. 
4 6*X 1 5 0mm) \ZtlH-i U 0. 1 

if fi3%TFA*J§»£Tifc&ft, 0. lli%TFA*S 
?K~0. 0 6MKTFA/ (T-fehrhU^i-fV^ 
D/V-;|/=3 : 7) j§m:<fc9 6 0%jg©itiSjBS^ 
B2Tjgffl tfc. ifciftt, 1 m 1 «g£JBEte 1 
^«hbfc„ 2 1 5 nm»±&K«hT-? 

*ftm:o. H^n-7h(r«fcoseicifsabfco *-n^ 

U Jfiig^;iStci:0*^<D^^FS#fc. Cine.© 
"^^FKO^T. 6NfflK'T12 0 < C» 2 4 HSKJD* 

rMLC-2 0 3S!j . 7h-«tS#{t» Sffofc. 
75 y«»«f± 0 a -*« >R#J3 -*-frf >!*!©& 

ICO^THP LC©g?m)ltC-€-n-?n^ 1 fc^Ta- 1 
~8. 0- 1~1 5©^^HT^^Ct*t«^$n 
fc. ^^©^^HS^JifiWlTilKbfc^nT-^ 

■y-M^mhtzij^ y^m® (17? m&m © 

iiiEI^T«ft (ACEifgft) . a^e^mwwstt 
(CSgft) RtfttKIWStt (SOD&Sft) 6[T 
30 fcwf#ajfctt-3T»6U&. Jt&©fc*t£ a 

>R^^-*if-f>©hU^>>^fttco^Tt>. H 

«ic*n^n©«ft*n^fc. *sm*ig2ic^-r. 

[0 0 3 2] <7>v^x>-»^ft»^ffi§ (ACE 
I) f£ft> 

(AC E I SttfflS»e^j£) K£-&tTiim2 0 u 
1 5mM Hiproi 1-Hi s-Leu (HH 
L, v^Ttt) , 0. 3M NaC 1, 0. 1M 
ilSWffi (PH8.3) 2 6 0«lJiHlifl«gT3 7tt?l 
O^Mffifi-r-5. -?-©ft0. 0 5U/ral©7>-/tf 
40 >-»£&BM! (ACE : v^Tft) S20/il llDA, 
3 7"CT?3 O^SS^-ttfc. -^©ft. 1 NilK2 5 0 
u 1 €:JDA. SlSS^JtS-ttfc. mmx?)Vl. 7ml 
SJDA2 0U>^«^l,fcft. 3 0 0 0HH£-ei O^PfliS 
-L^ff V^BISX^HI 1 . 4ml ZSmvit. -£-©1*8 
x^*l 2 0trC3 0#Waj»l,«6l!»» lS*lm 

1 SJUA2 0#ffl«^U, *6lHanfcHHL©»« (2 

2 8nm©K3t«) SS!)£tfc. 

[0033] m&mt. ^iciosaiLfc. 

[0 0 34] 
50 [»1] 
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(5) 

7 

A - B 

BBS* = X 1 0 0 ( % ) 

A-C 

[0 0 3 5] A : H&£££fcW!§"S©2 2 8 nm»© 

m. 

B : tt«£&bnL;fc#&©2 2 8nm©TO 

C : H«**tfttfl&SftlbfcW6-&©2 2 8 nm©& 

ACEI©S^J§tt£5 0%tBgT£fc#IC&gfcti& 
©»& (Mg/ml) £ I Cso^LTtST. 20 
[0 0 3 6] <*;P->^ABl^{t (CS) «tt> 

CcsettoW&SrtfO #*>"}A©j£S«, h 

[0 0 3 7] ^^H*^tra»5 0 w 1 <*;. 2 0mM 
aft*Ai'l)A. 1 0mMHJX-ifi&j|l«& (pH 

7. o) io/ii^u ^fiicT5^m«ia-rs. 

£*>\Z2 0mM'J>Sgfi (pH7. 0) 

D0AT3 7 < C-CSe>»C3 O^WffififS. ^©^. 15 

ooo biet 5 #mt&*ft »±mm io«i ^> 
ic^tmsiffsfcs o o/i i tRaoocpciiyg 

8 0 u 1 £110^X^6$*. 5 7 0 nm©Kftffi£»l5£ 

[0 0 3 8] 
[»2] 

B 

RjJ*ft* = X 1 0 0 (%) 

A-C 

[0 0 3 9] A : U >K^®jSS-ilP^^V>«-&© 5 70 30 
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8 

B : i«*£8slIDl>;t«£©5 7 0 nm©«3fcffi 
C :tm^llDt!4^®-&©5 7 0nm©5b1£a 
ftA^AQTOft** 5 0 % £?Z>filt>\Z&mt3.Uft 
omg. (dg/ml) SrSCs»tLT»2lC^T. 
[0 0 4 0] <X-/V-#*1M Hr-fXA^- M (S 
OD) «J5tt> 

m (DETAPAC) (5mg DETAPAC, 
9. 8m 1 ©5 OmMU^ttAUtfAgWifc, 0. 3 7 
m 1 ©4 w g/m 1 %9v—~ if, 0. 37ml©l. 8 
3mg/ml = hD^-f K^yjW (NBT) » 
1. 2 6ml©l. 0mMW>f» 4 00/ilt, 
^?Hft*OIW2 0 At 1 *tf>g l >**3/^- 

-e (->y-7a«s4 o o«i&so 5 o » i t&msv, 
3 o-CTffiiaufc ^©iS3^raT^b-r^K3ts (5 

6 0nm©K#g) *-y->^>:**-> 

l?©ia^tt^S:icJ; t)»fflLfc„ 
[0 04 1] 
[»3] 

A — B 

HS* = x 1 0 0 (%) 

A-C 

[0 0 4 2] A : Um&tott^tt<D5 6 0 nm« 

B : im%tottt£<D5 6 0 nnKOSbfcK 
C : »*«toL&^#&0>5 6 0 nm0«S 
^r^>f>t+yy-W»^ 5 0 KBSTSfc 

[0 0 4 3] 
Ml] 
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Ala Tyr Pro Ser 
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a 


-2. 


Ala Tyr Phe Tyr 


Pro 


Glu 


6 




















a 


-3. 


Val Ala Pro Phe 


Pro 


Gin 


Val 


Phe 


8 
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Gly Ala Trp Tyr 


Tyr 


Val 


Pro 


Leu 


8 
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-5. 


Gin Leu Asp Ala 


Tyr 


Pro 


Ser 


Gly 


Ala 


Trp 


Tyr 


Tyr 


Val 


Pro 


14 




a 


-6. 


Gly Thr Gin Tyr 


Thr 


Asp 


Ala 


Pro 


Ser 


Phe 


Ser 


Asp 


He 


Pro 


Asn 


15 






Pro He Gly Ser 


Glu 


Asn 


Ser 


Glu 


Lys 


Thr 


Thr 


Met 


Pro 


Leu 


Trp 


30 


a 


-7. 


Gly Ser Glu Asn 


Ser 


Glu 


Lys 


7 
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-8. 


Gly Ser Glu Asn 
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uys a IB val (TO 


Tyr 


Pro 


Gin 
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n 

— £> « 


Ala val tro lyr 


Pro 


Gin 


6 
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o 

o . 


uin Ser Leu Thr 


Leu 
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P 




Lys lyr rro Val 


Gin 


Pro 


Phe 


Thr 


Glu 


Ser 


Gin 


Ser 


Leu 


Thr 


Leu 


15 




-5. 


Ser Lys Val Leu 


Pro 


Val 


Pro 


Glu 


8 
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-G. 


Pro Pro Gin Ser 


Val 


Leu 


Ser 


Leu 


Ser 


Gin 


Ser 


Lys 


Val 


Leu 


Pro 


15 






Val Pro Glu 18 
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-7. 


Arg Asp Met Pro 


He 


Gin 


Ala 


Phe 


8 
















P 


-8. 


His Lys Glu Het 


Pro 


Phe 


Pro 


Lys 


Tyr 


Pro 


Val 


Gin 


Pro 


Phe 


14 




P 


-9. 


Gly Pro Val Arg 


Gly 


Pro 


Phe 


Pro 


8 
















P 


-10. 


Tyr Gin Gin Pro 


Val 


Leu 


Gly 


Pro 


Val 


Arg 


Gly 


Pro 


Phe 


Pro 


He 


15 






He Val 17 


























P 


-11. 


Leu Pro Gin Asn 


lie 


Pro 


Pro 


Leu 


Thr 


Gin 


Thr 


Pro 


Val 


Val 


Val 


15 






Pro Pro Phe Leu 


Gin 


Pro 


Glu 


Val 


Het 


Gly 


Val 


Ser 


Lys 


28 






P 


-12. 


Leu Leu Tyr Gin 


Gin 


Pro 


Val 


Leu 


Gly 


Pro 


Val 


Arg 


Gly 


Pro 


Phe 


15 






Pro He He Val 


19 
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-13. 


leu Ser Ser Ser 


Glu 


Glu 


Ser 


He 


Thr 


Arg 


He 


Asn 


Lys 


Lys 


He 


15 






Glu Lys Phe Gin 


Ser 


Glu 


Glu 


Gin 


Gin 


Gin 


Thr 


Glu 


Asp 


Glu 


Leu 


30 






Gin Asp Lys He 


His 


Pro 


Phe 


Ala 


Gin 


Thr 


Gin 


Ser 


Leu 


Val 


Tyr 


45 






Pro Phe Pro Gly 


Pro 


He 


Pro 


Asn 


Ser 


54 














P 


-14. 


Leu Ser Ser Ser 


Glu 


Glu 


Ser 


He 


Thr 


Arg 


He 


Asn 


Lys 


Lys 


lie 


15 






Glu Lys Phe Gin 


Ser 


Glu 


Glu 


Gin 


Gin 


Gin 


Thr 


Glu 


Asp 


Glu 


Leu 


30 






Gin Asp Lys He 


His 


Pro 


Phe 


Ala 


Gin 


Thr 


Gin 


Ser 


Leu 


Val 


Tyr 


45 






Pro Phe Pro Gly 


Pro 


He 


Pro 


Asn 


Ser 


Leu 


Pro 


Gin 


Asn 


He 


Pro 


60 






Pro Leu Thr Gin 


Thr 


Pro 


Val 


Val 


Val 


Pro 


Pro 


Phe 


Leu 


Gin 


Pro 


75 






Glu Val Met Gly 


Val 


Ser 


Lys 


82 
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-15. 


Asp Glu Leu Gin 


Asp 


Lys 


lie 


His 


Pro 


Phe 


Ala 


Gin 


Thr 


Gin 


Ser 


15 






Leu Val Tyr Pro 


Phe 


Pro 


Gly 


Pro 


He 


Pro 


Asn 


Ser 


27 
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11 12 



<^?K#^ IC50(/ig/ml) SC50Ug/al) lC50(;ig/iil) 



11 5 5 4 5 0 

a-1 - 44 550 

-2 76 61 91 

-3 - 120 73 

-4 - 223 450 

-5 - 159 138 
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